Background A proportion of young people with autism are reported to show catatonic-like symptoms in adolescence. The aetiology and prevalence of such presentations is unknown but include a set of behaviours that can best be described as attenuated. Method The current study empirically investigated the presence and nature of such attenuated behaviours in children and adolescents with autism using a newly developed 34-item third party report measure, the Attenuated Behaviour Questionnaire. Caregivers or parents of young people with autism reported on the presentation of symptoms via the online completion of the Attenuated Behaviour Questionnaire and two established clinical measures of repetitive behaviour and depression. Results Initial results indicate that the Attenuated Behaviour Questionnaire is a workable clinical measure in this population with a degree of discriminant validity with regard to catatonia. Attenuated behaviour indicative of catatonia was relatively common in young people with autism with up to 20.2% having an existing diagnosis of catatonia and evidence of a relationship between attenuated behaviours and measures of depression and repetitive and restricted behaviours. Conclusion Catatonic symptoms are more prevalent in young people with autism than previously thought,
Introduction
Catatonia is characterised by abnormal hyper-kinetic or hypo-kinetic movements and behavioural alterations (Fink 1994; Bräunig et al. 2000) and is diagnosed on the presentation of positive and negative symptoms including mutism, catalepsy, facial grimaces, echolalia and akinesia in both International Classification of Diseases 10th Edition (World Health Organization 1992) and Diagnostic and Statistical Manual of Mental Health Disorders 5th Edition (American Psychiatric Association 2013). In severe cases, there is a sudden and dramatic loss of functional skills with subsequent difficulties with personal care, expressive communication and engagement in activities. Catatonia is rarely diagnosed in isolation and is usually co-morbid with other disorders including depression (Starkstein et al. 1996) , encephalitis (Shill & Stacy 2000) and in developmental disorders including autism spectrum disorder (ASD) (Wing & Shah 2000) and PraderWilli syndrome (Dhossche & Bouman 1997) . Despite this, catatonia continues to be associated with psychosis by clinicians, despite being more prevalent in other clinical populations (Fink et al. 2010) , and most people with psychosis are not catatonic (Heckers et al. 2010) , and there is a call for catatonia to be regarded as an independent syndrome or spectrum (Rosebush & Mazurek 2010) . In order to accurately assess catatonia, several catatonia rating scales have been developed including the Bush-Francis Catatonia Rating Scale (Bush et al. 1996) , the Northoff Catatonia Scale (Northoff et al. 1995 ) and the Bräunig Catatonia Rating Scale (Bräunig et al. 2000) . Although these instruments have good inter-rater and test-retest reliability (Sienhart et al. 2011) , the lack of a 'gold standard' definition of catatonia has restricted the development of catatonia rating scales and subsequent research (Dhossche & Rout 2006; Sienhart et al. 2011) . Moreover, Carroll et al. (2008) propose that individual rating scales are required for the different populations of catatonic patients, and there are problems with the rating scales, including inconsistent item definitions, a range of items (21-54), differing thresholds for diagnosis, omission of the affective symptoms (cf. Abrams & Taylor 1976) and limited measurement of severity and frequency of symptoms. Moreover, none of these measures are validated for use with people with intellectual and developmental disorders, and there are practical issues including over-reliance on affective alterations that are difficult to accurately identify via third party report and on alterations in speech or tone of voice and movement that be a feature of the developmental disorder itself (Carroll et al. 2008; Heckers et al. 2010) .
In the case of ASD, there are reports of markedly abnormal motor movement, including extreme slowness in executing purposive movement, increased passivity, freezing during motor movement and difficulty initiating actions (Wing & Shah 2000; Hare & Malone 2004) , and such 'autistic catatonia' is usually onset in adolescence with a detrimental effect on quality of life . Clinical accounts of autistic catatonia report hindered movements either in fluidity or quantity, remaining immobile for long periods of time, finding it difficult to start moving and performing movements very slowly or getting 'stuck' part way through a gross motor action (Wing & Shah 2000; Hare & Malone 2004) , with physical and verbal prompts often being required (Hare & Malone 2004) . Such apparent catatonia varies in presentation (Wing & Shah 2000; Billstead et al. 2005) and severity (Dhossche et al. 2006) and is usually chronic (Dhossche et al. 2006; Ohta et al. 2006) but with some reports of cyclic (Realmuto & August 1991) and diurnal (Ohta et al. 2006) presentations. However, there is no commonly accepted diagnostic definition for 'autistic catatonia' and across the various case descriptions (Realmuto & August 1991; Dhossche 1998; Hare & Malone 2004; Ghaziuddin et al. 2005; Ohta et al. 2006; Schieveld 2006; Takota & Takata 2007; Kakooza-Mwesigeet al. 2008) ; the number and severity of presenting symptoms vary, and few display all of the possible commonly associated symptoms (Wing & Shah 2000) . Some symptoms are commonly reported (e.g. reduced communication, slow motor movements, resistance to prompting and reduced eating) and others reported only once (e.g. visual hallucinations, diaphoresis and spontaneous crying) (Appendix 1).
In their study of the prevalence of catatonic symptoms in 506 referrals to a specialist ASD clinic, Wing and Shah (2000) proposed a set of diagnostic guidelines for autistic catatonia, including four 'essential features' -increased slowness affecting movement and verbal responses, difficulty in initiating and completing actions, increased reliance on physical or verbal prompts and increased passivity and apparent lack of motivation along with four frequently observed behavioural abnormalities -reversal of day and night, Parkinsonian features, excitement and agitation and increase in repetitive, ritualistic behaviour. Subsequent researchers have adapted these criteria by adding and removing specific diagnostic items, whilst the Diagnostic and Statistical Manual of Mental Disorders 4th Edition definition of catatonia (APA, 1994) has been used by a number of researchers (Dhossche & Bouman 1997; Ghaziuddin et al. 2005; Schieveld 2006; Bozkurt & Mukaddes 2010) . Other researchers have proposed their own diagnostic criteria for autistic catatonia (Hare & Malone 2004; Fink et al. 2006; Ohta et al. 2006) . A systematic investigation of such presentations is clearly required for research and clinical purposes, especially as prevalence is estimated at 6-17% Billstead et al. 2005; Perisse et al. 2010; Nordin & Gillberg 1998) , and catatonia is now specifically referenced in Diagnostic and Statistical Manual of Mental Health Disorders 5th Edition (American Psychiatric Association 2013). Treatment options are limited (Ohta et al. 2006) , and a recent systematic review of the treatment of 'autistic catatonia' (DeJong et al. 2014 ) indicated a paucity of evidence for all of the treatment modalities (behavioural, pharmacological and electro-convulsive therapy) reviewed.
Given the heterogeneous presentation and lack of consensus regarding aetiology and treatment with regard to 'autistic catatonia', it is proposed that the term attenuated behaviour is both accurate and more useful to researchers and clinicians, and the current paper reports on the development of a novel measure of attenuated behaviour in young people with ASD.
Methods

Measures
The following measures were used in the study:
Attenuated Behaviour Questionnaire (ABQ) -a 34-item, third party report measure was specifically designed for the present study to determine the prevalence and frequency of attenuated behaviours typically associated with 'autistic catatonia'. A literature search was completed using the online databases 'Psychinfo' and 'Web of Knowledge', which were systematically searched using key words autism, autistic spectrum disorder, ASD, catatonia, the wildcard autis* and the exact phrase autistic catatonia. To ensure the literature search was not subjected to a publishing bias, efforts were made to locate relevant undergraduate theses and poster presentations together with appropriate hand searching of journals. The numbers of each reported symptoms connected to autistic catatonia in the research literature were tallied (Appendix 1). Any symptom reported only once (e.g. finger tapping and diaphoresis) was excluded from the measure as was any symptom that is a key feature of ASD and/or that did not indicate change to the individual's previous presentation were also excluded (e.g. echolalia). Any symptoms that were not amenable to accurate and reliable third party report (e.g. auditory hallucinations, anxiety and visual hallucinations) were also excluded as any item that formed part of the other measures administered in the present study. A total of 88 reported symptoms were thus excluded.
Existing measures of catatonia were studied and their structure replicated as appropriate. Using this approach, the ABQ was developed consisting of 34 items, categorised as motor symptoms (n = 15), affective alterations (n = 5) and behavioural alterations (n = 14), in a similar way to the Northoff Catatonia Scale (Northoff et al. 1995) . Each symptom was defined with examples and behavioural descriptions to address concerns about inconsistent or vague symptom definitions in extant catatonia rating scales (Carroll et al. 2008) . The items included in the ABQ, the order of presentation in the measure (ABQ question number), the category assigned by the author (motor symptoms, affective alterations or behavioural alterations) and the associated examples and descriptors of symptoms provided to participants are shown in Appendix 2.
Items on the ABQ are rated on a 5-point scale designed to capture the presentation of a symptom over time, with symptoms that are progressively worsening over time being scored more highly: 0 = No, never. 1 = No, not at the moment but it used to happen. 2 = Yes, but less than before. 3 = Yes, the same as before. 4 = Yes, more than before. The six most commonly reported autistic catatonia symptoms, representing difficulty with motor movement (ABQ item numbers 1-6 in Appendix 2), were termed 'core symptoms of autistic catatonia' as they are considered to be essential for diagnosis. Positive responses to these items (i.e. being rated 2, 3 or 4) triggered two supplementary questions measuring current frequency (i.e. the usual amount of time the symptom is present during waking hours) and severity (i.e. the effect of the symptom on the individual's ability to perform tasks or activities) of the symptom:
How often does the individual experience these periods of [symptom] at the moment?
Choose from the following options:
• All or almost all of the time they are awake.
• Most of the time they are awake.
• Some of the time they are awake.
• Rarely when they are awake.
How severely does the individual experience these periods of [symptom] at the moment?
• Very severely -they seem unable to focus on or do anything else at these times.
• Quite severely -it is difficult for them to focus on or do anything else at these times.
• Moderately -there seems to be an effect on their ability to focus on or do things.
• Slightly -this seems to have little or no effect on their life.
The pilot ABQ was examined by non-native English speakers prior to recruitment to ensure clarity and simplicity of the language used.
Repetitive Behaviour Questionnaire (RBQ) (Moss et al. 2009 ) -a 19-item third party measure assessing prevalence and phenomenology of restricted and repetitive behaviours in people with intellectual disabilities with item is rated as occurring more than once a day, once a day, once a week, once a month or never. The items are scored into five sub-domains: stereotyped behaviour, compulsive behaviour, restricted preferences, repetitive speech and insistence on sameness, and a total score can be obtained from the sum of the sub-domains. The RBQ has good concurrent and construct validity when used with people with ASD aged 3-16.5 years (Honey et al. 2012) . The RBQ was included in the study given the potential for phenomenological overlap between the various forms of repetitive and restricted behaviour as measured by the RBQ and features of autistic catatonia.
Carer Supplement to the Glasgow Depression Scale for People with Learning Disability (GDS-CS) (Cuthill et al. 2003 ) -a 16-item third party measure assessing current presentation of co-morbid depression in people with intellectual disabilities. Each item is rated as never/no, sometimes/a little or always/a lot. The items are scored in 0-2 format and a cut-off point of 13 for clinical depression. The GDS-CS correlates with established measures of depression (r = 0.88) and has high content validity, discriminant validity and criterion validity (Cuthill et al. 2003) . The GDS-CS was included given the potential for phenomenological overlap between autistic catatonia and the psychomotor retardation component of depression, particularly as the latter is likely to particularly evident to parents and carers.
In addition to descriptive statistics relating to ABQ-derived scores in the present sample, further analyses were performed to determine the following:
• the relationship of ABQ-derived scores to the reported presence/absence of extant diagnoses of autistic catatonia, • a clinical cut-off for identifying cases of autistic catatonia via a receiver operating curve (ROC) analysis of a derived total ABQ score and • the association of ABQ-derived scores with demographic variables and with GDS-CS and RBQ scores.
Participants
Informants were recruited via specialist care providers, parent support groups and charities and were included in the study if they were parent or longterm carer (>2 
Results
Data were analysed with Statistical Package for the Social Sciences version 20.0. Prior to conducting the analyses, the data were examined to ensure that all participants met inclusion criteria and that parametric data analysis was permissible. The majority of participants the informants were parents (91.9%). There were no missing data, but 12 informants dropped out of the study after completing at least up to item 6 on the ABQ. A total of N = 87 informants completed the full questionnaire, and additional N = 12 informants completed the demographics information and the six-core ABQ (table 1) . Forty-one respondents (41.4%) reported additional diagnostic labels in addition to ASD resulting in a total of 77 different co-morbid diagnoses (excluding catatonia). N = 20 reported an existing diagnosis of catatonia, of whom N = 9 had additional diagnostic labels. Further analysis was not feasible because of the small sample size, but there were significantly more women than men with diagnoses of catatonia (t(99) = À1.53, P = 0.006). N = 84 (85%) reported at least one core symptom either currently or in the past (Fig. 1) with a bimodal distribution of 0 and 3 symptoms.
Independent samples t-tests indicated that subjects with extant diagnoses of catatonia displayed significantly more core symptoms (mean = 3.10, SD = 1.86) compared with those without a diagnosis (mean = 2.20, SD = 1.81) (t(97) = 1.97, P = 0.05; d = 0.49). All six core symptoms were commonly reported, with difficulty initiating movement (ABQ item 2) being least reported (n = 18) and physical and/or verbal prompts required (ABQ item 6) most reported (n = 60).
Further preliminary analysis of the core symptoms involved computing four summary variables (ABQ-CAB, ABQ-CS, ABQ-CF and ABQ-TOT) as described in Table 2 .
The ABQ-CAB scores were bimodally distributed (0 and 9) with a mean of 7.48 (SD = 5.70; range 0-24), and N = 15 subjects had an ABQ-CAB score = 0 (15.2%), that is, no reported core symptoms to date. There was no significant difference in ABQ-CAB scores between those with (mean = 9.35, SD = 6.00) and without (mean = 7.01, SD = 5.57) an existing diagnosis of autistic catatonia (t(97) = 1.65, P = 0.10), whereas those currently displaying three or more core symptoms had a significantly higher ABQ-CAB scores (mean = 12.04, SD = 4.24) than those displaying less than three (mean = 3.2, SD = 2.86) (t(97) = À12.23, P < 0.01; d = 2.44). The mean ABQ-CS score was 5.23 (SD = 4.81; range of 0-23). No ABQ-CS score was recorded for N = 22 participants. There was no significant difference in mean ABQ-CS score between those with (mean = 6.95, SD = 4.70) and those without (mean = 4.80, SD = 4.77) an existing diagnosis of catatonia (t(97) = 1.81, P = 0.07). Subjects who currently displayed three or more core symptoms had significantly higher ABQ-CS scores (mean = 8.94, SD = 4.09) than those displaying less than three (mean = 1.75, SD = 2.01) (t(97) = À11.20, P < 0.01; d = 2.23).
The mean ABQ-CF score was 4.73 (SD = 3.87; range 0-15) with no ABQ-CF score being recorded for N = 21 participants. Subjects with an existing diagnosis of catatonia had a significantly higher mean ABQ-CF score (mean = 6.45, SD = 3.90) than those without (mean = 4.34, SD = 3.72) (t(97) = 2.24, P < 0.05; d = 0.55), and those displaying three or more core symptoms had a significantly higher mean ABQ-CF score (mean = 7.85, SD = 2.78) than those displaying less than three (mean = 1.86, SD = 1.93) (t(97) = À12.51, P < 0.01; d = 2.50).
The mean ABQ-TOT score was 54.28 (SD = 21.23; range 5-110) with no significant differences in mean ABQ-TOT scores between those with (mean = 59.33, SD = 19.77) and without (mean = 52.96, SD = 21.54) existing diagnoses of catatonia (t(85) = 1.14, P = 0.259], but those currently displaying three or more core symptoms had a significantly higher ABQ-TOT score (mean = 61.04, SD = 21.07) than those displaying less than three (mean = 44.33, SD = 22.02) (t(82) = À3.53, P < 0.01; d = 0.77).
A clinical cut-off score for identifying cases of autistic catatonia was derived from an ROC analysis using the ABQ-CAB scores (Appendix 3). The area under curve was computed as 62.4%, and participants with a diagnosis of catatonia group were identified by the ABQ-CAB score at significantly higher than chance (P < 0.05). Analysis of the coordinates of the ROC (sensitivity and specificity values) indicated that a conservative clinical cut-off point for catatonia was an ABQ-CAB score greater than 8.
All ABQ items can be assigned to one of three sub-domains: motor symptoms (n = 15), affective alterations (n = 5) or behavioural alterations (n = 14). Sub-domain total scores were derived from the scores (0-4) for the items in each sub-domain. In the current sample (N = 87), mean ABQ motor score was 20.61 (SD = 11.25; range 0-55), mean ABQ affective alterations score was 11.30 (SD = 4.42; range 0-20) and mean ABQ behavioural alterations score was 22.37 (SD = 8.78; range 3-47), and all were positively correlated with ABQ-CABS.
As autistic catatonia appears to onset in adolescence, the older individuals in the sample are more likely to have catatonia, but independent samples t-tests revealed no significant difference in age between those with (mean = 16.20, SD = 4.420) and those without (mean = 15.55, SD = 3.89) an existing diagnosis of catatonia (t(96) = À0.647, P = 0.519], and there were no significant differences between those currently displayed three or more core behaviours (mean = 16.32, SD = 4.57) and those who displayed less than three core behaviours (mean = 15.10, SD = 3.29) for age (t(96) = À1.53, P = 0.130). Pearson chi-square analysis of catatonia diagnoses and gender indicated that these were independent of each other [χ 2 (1, n = 99) = 0.45, P = 0.501], and independent samples t-tests indicated no significant difference in ABQ-CAB between men (mean = 8.89, SD = 5.15) and women (mean = 8.64, SD = 5.26) in the sample (t(82) = 0.195, P = 0.846). Similarly, there were no gender differences found for the ABQ-CS or ABQ-CF scores. The mean GDS-CS score for the study sample was 10.56 (SD = 5.98), and the scores range from 0 to 20. Between-group analyses showed no statistically significant difference in mean GDS-CS score between those with (mean = 13.33, SD = 5.02) and those without (mean = 12.77, SD = 4.17) an existing diagnosis of autistic catatonia for GDS-CS scores (t(85) = À0.491, P = 0.625), but subjects currently displaying three or more core symptoms had a significantly higher GDS-CS score (mean = 12.74, SD = 5.07) than those who displayed less than three core symptoms (mean = 8.43, SD = 6.09) (t(85) = À3.586, P = 0.01; d = 0.77). Regression analysis of the correlation between these variables indicates a significant linear association with ABQ-CAB accounting for approximately 15% of the variation in GDS-CS score (r 2 = 0.15, P < 0.001).
The mean RBQ score for the sample was 32.82 (SD = 16.73; range 1-68), and independent samples t-test indicates that subjects with an existing diagnosis of autistic catatonia have had significantly higher RBQ total scores (mean = 40.56, SD = 15.73) than those without an existing diagnosis (mean = 30.80, SD = 16.49) (t(85) = 2.256, P < 0.05; d = 0.60), and those currently presenting with three or more core symptoms also had significantly higher RBQ total scores (mean = 39.58, SD = 13.74) than those presenting with less than three core symptoms (mean = 26.20, SD = 16.86) (t(85) = À4.05, P < 0.01; d = 0.87). Regression analysis of the correlation between these variables indicates a significant linear association between ABQ-CABS and RBQ total score with ABQ-CABS, accounting for approximately 12% of the variation in RBQ total score (r 2 = 0.12, P < 0.001).
The between-group analyses were repeated for the five RBQ sub-domain scores (stereotyped behaviour, compulsive behaviour, restricted preferences, insistence on sameness and repetitive speech), which identified that subjects currently presenting with three or more core symptoms had higher compulsive behaviour sub-domain scores (mean = 11.37, SD = 6.28), restricted preferences sub-domain scores (mean = 7.23, SD = 3.64), insistence on sameness sub-domain scores (mean = 5.95, SD = 2.39) and repetitive speech sub-domain scores (mean = 6.79, SD = 3.94). Similarly, subjects with an existing diagnosis of autistic catatonia have significantly higher repetitive speech sub-domain scores (mean = 7.39, SD = 4.18) than those without (mean = 5.12, SD = 4.14) (t(85) = 2.07, P < 0.05; d = 0.54). There was significant positive correlation between ABQ-CACS and sub-domain scores for compulsive behaviour (r = 0.342, n = 87, P = 0.001), restricted preferences (r = 0.358, n = 87, P = 0.001), insistence on sameness sub-domain scores (r = 0.323, n = 87, P = 0.002) and repetitive speech (r = 0.336, n = 87, P = 0.001).
In the present sample, higher numbers of the core symptoms and increased severity, but not increased frequency, were reported when participants already had a diagnosis of autistic catatonia. On the basis of a visual inspection of the distribution of the distribution of the number of reported core symptoms, the presence of any three core symptoms was taken as a putative clinical cut-off. An alternative clinical cut-off of a score of 8 on the ABQ-CAB sub-total was also derived using an ROC analysis. In addition, there was an association between the presence of more than three core symptoms and higher scores on the GADS-CS and RBQ, with these two scales accounting for 12% and 15% of the variance in the ABQ-CAB scores.
Discussion
The ABQ appears to have potential as a valid and practical clinical measure with a degree of discriminant validity with the six-core attenuated behaviours (ABQ items 1-6) being used as a clinical screening tool for catatonia in ASD with a proposed diagnostic cut-off of three or more core attenuated behaviours. It can be noted that these six-core attenuated behaviours are essentially the same as Wing and Shah's (2000) proposed diagnostic criteria. In particular, the current results support the notion of catatonia as a continuum in ASD and that catatonia may be under-identified as N = 20 participants had an existing diagnosis of catatonia, whereas N = 42 displayed three or more core attenuated behaviours. There is also evidence of a relationship between attenuated behaviours and measures of depression and repetitive and restricted behaviours, although a causal relationship was not determined.
The ABQ permits comparison of the change in presentation of attenuated behaviour over time because of the scoring metric for each question asking participants to rate each presenting behaviour compared with its past presentation. Assuming the face and ecological validity of the ABQ to be reasonable on the basis that the items relate to directly observable behaviours, the ABQ facilitates analysis of changes in the presentation of symptoms over time and could therefore provide information about the course of catatonia and the effectiveness of any intervention. However, the ABQ would not indicate when a specific behaviour changes, only that it is more, less or the same as before.
The data from this initial study indicate that attenuated behaviours associated with catatonia are common in young people with ASD in line with predictions from the putative models of catatonia in ASD (Fink et al. 2006; Takota & Takata 2007; Gowen & Hamilton 2013) . The data also support the notion that previously reported variation in the presentation of catatonia in people with ASD (Wing & Shah 2000; Billstead et al. 2005; Dhossche et al. 2006 ) might in part be due to the absence of empirically derived criteria. Moreover, the number of core behaviours present in individuals with an existing diagnosis of catatonia varied with between one and six (mean = 3.1), supporting Wing and Shah's (2000) clinical observations of heterogeneity in presentation. In the present study, only two individuals with an existing diagnosis of catatonia displayed all six core behaviours. However, the number of core behaviours currently displayed appears to be a good indicator of catatonia as individuals with an existing diagnosis currently presented with significantly more core behaviours. However, four individuals without an existing diagnosis of catatonia presented with all six core behaviours.
The estimated prevalence of catatonia in the current study varied depending on the cut-off applied. Twenty (20.2%) subjects had an existing diagnosis of catatonia, whereas 42 (48.3%) displayed three or more core behaviours (i.e. above the proposed clinical cut-off point). Therefore, the current data indicate that possible prevalence of catatonia in the current study sample may exceed previous estimates of 6-14% and support suggestions of an under-diagnosis of catatonia in young people with ASD. It should be noted that catatonia was not specified in the information used for recruitment and the research title indicated that the study was investigating movement problems in young people with ASD. Additionally, the majority of the sample did not have an existing diagnosis of catatonia (79.8%).
Statistically significant relationships were found between scores on the ABQ and measures of depression and repetitive and restricted behaviour (appropriate for the study population). In the case of the former, these conditions may be co-occurring, or this may be due to the apparent overlap in the items on each measure, specifically reduced eating (ABQ item 27, GDS-CS item 11), reduced communication or muteness (ABQ item 24, GDS-CS item 5), increased aggression (ABQ item 18, GDS-CS item 2), avoidance of contact with others (ABQ item 16, GDS-CS item 3), decreased personal hygiene and/or concern about appearance (ABQ item 31, GDS-CS item 4), crying (ABQ item 17, GDS-CS item 6), reduced engagement in preferred activities (ABQ item 21, GDS-CS item 8), requiring more encouragement (ABQ item 22, GDS-CS item 10) and sleep problems (ABQ item 26, GDS-CS item 12). As both measures are third party ratings of observable behaviours, it may be that a young person with ASD is presenting with either catatonia or depression but this is being attributed to either or both conditions as extant measures lack the sensitivity to determine aetiology. For example, reduced eating could be due to inability to execute motor action in the body or reduced appetite as a result of depression, but both causes would present identically and be scored on third party measures of catatonia and depression. Further investigation is therefore required to elucidate the apparent relationship between ABQ and GDS-CS scores. The association between repetitive and restricted behaviours and attenuated behaviour as measured by the ABQ appears to be more robust and not necessarily artefactual. There is some duplication of items across both measures, specifically body stereotypy (ABQ item 8, RBQ item 2) and hand stereotypy (ABQ item 13, RBQ item 3). Overall, the effect sizes for the significant results were found to be moderate to high.
The current study has a several limitations with respect to both design and execution. It is possible that relevant material was omitted from the initial literature review, which was based on key words in the title or abstract of published articles. The research design relied on retrospective reporting of current symptoms with previous presentation, which may have compromised the accuracy of the data on frequency and severity. However, the main focus of the study was on the current presentation of observable attenuated behaviours, and this may have offset any such bias. The online nature of the study survey resulted in no direct contact between researchers and participants, which whilst guaranteeing anonymity for participants also precluded checking against inclusion criteria and therefore the insertion of pre-participation questions that included confirmation about inclusion criteria was intended to minimise the possibility of error prior to completion of the online questionnaire. With regard to the determination of clinical cut-offs, the composite nature of the ABQ meant that both categorical and nominal cut-offs were necessary, the latter being computed via the ROC analysis, with the majority of the reported analyses being undertaken using the former cut-off, which should be regarded at this stage as provisional. Further work is required to identify which cut-off score is more valid. Finally, the test-retest and inter-rater reliability of the ABQ were not assessed as part of the present study and should be incorporated in future research.
Future research could examine the association between ABQ scores and the degree of global intellectual disability, expressive language impairment and severity of ASD, all of which have been identified as potentially risk markers for catatonia development (Wing & Shah 2000) as well as investigation of speed of onset of attenuated behaviour symptoms and precipitating factors such as stress, which have been a priori identified as of prognostic importance (Wing & Shah 2000; Ghaziuddin et al. 2005; .
The ABQ has the capability to assess the course of catatonia and to empirically measure the effectiveness of treatment interventions over time to support the development of evidence-based treatments (DeJong et al. 2014 ) and practice guidelines. It could also have value as a routine screening tool for early detection of catatonia in adolescents with ASD. 
